Abstract
I. INTRODUCTION
CaCO 3 using natural limestone as raw material [11] [12] [13] . In this post-combustion capture 59 technology, the combustor effluent gas at atmospheric pressure with typically 15% vol con-60 centration of CO 2 is used for fluidization of CaO particles in a gas-solid reactor (carbonator) 61 wherein CO 2 is retained by carbonation of CaO at optimum temperatures around 650
• C.
62
The carbonated solids are driven into a second fluidized bed reactor (calciner) in which
63
CaCO 3 is regenerated by calcination under CO 2 at high partial pressure. In order to obtain 
where T eq is the temperature for the reaction to be at equilibrium 3.
109
The physicochemical mechanism that governs dolomite half-decomposition under the highlight the distinct role of the presence of CO 2 on decomposition of both materials.
145

III. MATERIALS AND METHODS
146
In our study we have used a powdered natural dolomite from Bueres quarry (Asturias, 
178
In-situ XRD analysis has been carried out using a powder diffractometer (Bruker D8 to specifically study gas-solid reactions up to high temperatures. controlled gas mixture at atmospheric pressure is passed directly across the powder in the 192 gravity direction at a small flow rate (100 cm 3 /min). In this way, the gas is evenly distributed 193 through the powder, which enhances the gas-solid contacting efficiency thus minimizing un- and CaO grains, which appear as well more segregated for the sample calcined under CO 2 .
206 Figure 2 shows the pore size distribution of the dolomite samples calcined under diverse at which weight loss is started according to TGA results (Fig. 3a) , which indicates that the 384 nascent oxides are already in a well defined crystalline form if decomposition takes place 385 under CO 2 .
386
Taking into account the presence of CaCO 3 by a small amount (≃ 6%) initially in the 387 dolomite powder, the theoretical wt% for the final CaO and MgO products after decompo-388 sition would be close to 39% and 61%, respectively if pure CaO/MgO phases are assumed.
389
On the other hand, the Rietveld analysis reveals that the wt% of CaO and MgO in the 
415
An interesting advantage of the in-situ XR analysis over ex-situ studies is that it yields 416 noninvasively the evolution of crystallite size during calcination. As may be seen in Fig. 11b fore decomposition (Fig. 11a) . On the other hand, CaCO 3 crystallites that nucleate after up to reach a value of around 100 nm whereas the growth of CaO crystallites for dolomite is 463 hindered (Fig. 11b) (Fig. 13a) which is considerably smaller than the size of CaCO 3 crystallites in the nat-
470
ural limestone before decomposition (L ≃ 100 − 120 nm, Fig. 13a ). This would explain (Fig. 3 ). An analogous effect is seen when limestone is mechanically milled, which reduces 
